Reciprocal inhibition of Cd(2+) and Ca(2+) uptake in human intestinal crypt cells for voltage-independent Zn-activated pathways.
Cadmium-Ca-Zn interactions for uptake have been studied in human intestinal crypt cells HIEC. Our results failed to demonstrate any significant cross-inhibition between Cd and Ca uptake under single metal exposure conditions. However, they revealed a strong reciprocal inhibition for a Zn-stimulated mechanism of transport. Optimal stimulation was observed under exposure conditions that favor an inward-directed Zn gradient, suggesting activation by extracellular rather than intracellular Zn. The effect of Zn on the uptake of Ca was concentration-dependent, and zinc-induced stimulation of Cd uptake resulted in a 3- and 5.8-fold increase in the K(m) and V(max) values, respectively. Neither basal nor Zn-stimulated Ca uptakes were sensitive to membrane depolarization. However, the stimulated component of uptake was inhibited by the trivalent cations Gd(3+), and La(3+) and to a lesser extent by Mg(2+) and Ba(2+). RT-PCR analysis as well as uptake measurement performed with extracellular ATP and/or suramin do not support the involvement of purinergic P2X receptor channels. Uptake and fluorescence data led to the conclusion that Zn is unlikely to trigger Ca influx in response to Ca release from thapsigargin-sensitive intracellular pools. Our data show that Zn may potentiate Cd accumulation in intestinal crypt cells through mechanism that still needs to be clarified.